Effect of hydroxyl substitution of flavone on angiogenesis and free radical scavenging activities: a structure-activity relationship studies using computational tools.
Angiogenesis is a key process needed for the growth and survival of solid tumors. Anti-angiogenesis may arrest the tumor growth and keep check on cancer metastasis. Developing antiangiogenic agents have remained a significant hope in the mainstream of anticancer research. The free radical implications in the initiation of cancers are well established. In the present studies, simple flavone and flavones with hydroxyl substitution in 'A' and 'C' ring at 3, 5, 6, and 7 were studied for antiangiogenic activities using chorioallantoic membrane (CAM) model and kinetics of DPPH (2,2-diphenyl-1-picryl hydrazine) and superoxide anion radical (SOR) scavenging activities. The docking of selected flavones with specific angiogenic targets such as vascular endothelial growth factor (VEGF), hypoxia inducible factor (HIF-1alpha) and vascular endothelial growth factor receptor-2 (VEGFR2) from human origin was carried out to focus the possible underlying mechanism of anti-angiogenesis. The result of the present studies shows that the 3-hydroxy substitution of the flavone was found to be the most promising lead for antiangiogenic activity in CAM model. The same was true for DPPH reduction with greater velocity as compared to other hydroxyl substitutions. However the 7- and 6-hydroxy substitution were observed to be more favourable for SOR scavenging activities as compared to other hydroxyl substitutions. The docking experiments shows that the VEGFR2 seems to be a structurally compatible target for tight binding of the flavones especially with 3-hydroxy substitution (-9.78 kcal/mole) as compared to VEGF (-8.47 kcal/mole) and HIF-1alpha (-8.99 kcal/mole). The quantum chemical descriptors of the test flavones related to free radical scavenging and other biological activities were calculated using computational tools. The data is discussed in the light of structure-activity relationship.